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&KDUDFWHULVWLFVRIWKH*57DOORZWRH[SORUHWKHJDPPDOLQHVIURP³GDUNPDWWHU´SDUWLFOHV7KHVHFKDUDFWHULVWLFV
DUHWKHEHVWWRFRPSODLQZLWKRWKHUH[SHULPHQWV)(50,$06HWF
+DUGZDUHGHVFULSWLRQ
7KH$&72)DQG6'&GHWHFWRUV\VWHPVDUHWKHIDVWSODVWLFVFLQWLOODWLRQGHWHFWRUVZLWKODUJHDFWLYHDUHDGLYLGHG
LQWR VHSDUDWHPRGXOHV LQ WKH IRUPRI VWULSV/LJKW VLJQDOV IURP WKHFKDUJHGSDUWLFOHVSDVVHGDORQJVFLQWLOODWRUVDUH
DFFHSWHGE\VROLGVLOLFRQSKRWRPXOWLSOLHUV6L30PRXQWHGDWWKHRSSRVLWHHQGVRIGHWHFWRUV

)LJ6FKHPHRI*57

)LJ6LPSOLILHGVFKHPHRIIURQWHQGHOHFWURQLFV
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7KHVLJQDOLVSURFHVVHGLQDFFRUGDQFHWRWKHIROORZLQJVLPSOLILHGEORFNGLDJUDP)LJDQGLVDPSOLILHGRQWKH
DGGHUDPSOLILHUIRUWKH72)DQG$&7KHUHDUHWZRHOHFWURQLFFKDQQHOVDPSOLWXGHDQGWLPHRQHV
7KH6DQG6V\VWHPVKDVWZRDPSOLWXGHHOHFWURQLFFKDQQHOV
WRLQFUHDVHDUHJLVWUDWLRQG\QDPLFUDQJH
:HXVH WKH VRFDOOHGIDVW VFLQWLOODWRUVPDGHE\%LFURQ&RUS %LFURQ IRUSURGXFWLRQRI WKH OLJKWVLJQDOV
IURPFKDUJHGSDUWLFOHV6FLQWLOODWRUVGLPHQVLRQVDUHɯ[FP$OOWKHZDOOVRIHDFKVFLQWLOODWRUDUHSROLVKHG
VSHFLDOFRDWLQJVDUHQRWXVHG
%ORFN GLDJUDP RI WKH WHVW JURXQG VXSSRUW HTXLSPHQW *6( IRU TXLFN PHDVXUHPHQW RI PDLQ GHWHFWRUV
FKDUDFWHULVWLFVLQWKHODERUDWRU\LVVKRZQLQ)LJ


)LJ%ORFNGLDJUDPRIWKHJURXQGWHVWHTXLSPHQW

7KHPDLQHOHPHQWVRIWKHWHVWHTXLSPHQWDUHWKHDX[LOLDU\VLJQDOJHQHUDWRUWKDWVLPXODWHVWKHHQHUJ\GHSRVLWLRQRI
WKHSDUWLFOHVWKHV\VWHPIRUWKHFROOHFWLRQDQGSUHWUHDWPHQWRQWKHEDVLVRIPRGXODUHOHFWURQLFVRI1,0DQG90(
VWDQGDUGVDVZHOODVSHUVRQDOFRPSXWHURIWKH*6(3&ZLWKWKHVSHFLDOL]HGVRIWZDUH$&7
,QPHDVXULQJFRPSOH[WKHIROORZLQJKDUGZDUHDQGLQWHUIDFH90(PRGXOHVDUHXVHG
 &UDWH&$(190(90(8/RZ&RVWFUDWH6ORW
 &RQWUROOHU5DFN&$(19.,790(3&,%ULGJH93&,2SWLFDO/LQN$2SWLFDO)LEUHP
GXSOH[$<
 &$(1&KDQQHOGXDOUDQJH4'&02'9>@
 &$(1&KDQQHOGXDOUDQJHSLFN$'&02'9>@
6RIWZDUH
3.1 Structure of the ACT imaging 
$&7JRDOVDUHWKHIROORZLQJ
 WRSURYLGHDQRSSRUWXQLW\WRUHFRJQL]HDQGLQLWLDOL]HWKH$'&DQG4'&KDUGZDUHGHYLFHVLQWKHUDFN
 WRSURYLGHDQRSSRUWXQLW\WRVHWGLIIHUHQWSDUDPHWHUVRIWKHGHWHFWLRQV\VWHPQDPHO\DSHGHVWDOWKUHVKROGVWKH
VXUYH\EORFNV
 WRHQVXUHWKHYLVXDOL]DWLRQRILQIRUPDWLRQFRPLQJIURPWKHGHWHFWLRQV\VWHPLQUHDOWLPH
 WRHQVXUHWKHSUHVHUYDWLRQRIWKHLQIRUPDWLRQUHFHLYHGLQDYDULHW\RIIRUPDWVDQGWKHSRVVLELOLW\RILWVVXEVHTXHQW
SURFHVVLQJ
 WRSURYLGHEDFNXSLQIRUPDWLRQLQWKHFDVHRIHTXLSPHQWIDLOXUH
 WRSHUIRUPSUHSURFHVVLQJILQGLQJSHDNPD[LPXP):+0DQGDOVRFDOFXODWLRQRIWKHUHFRPPHQGHGZLGWKRI
4'&*DWHWRPD[LPL]HWKHG\QDPLFUDQJH
 7KHUHVXOWRIWKHDERYHWDVNVUHDOL]DWLRQZDVWKHSURJUDPZLWKWKHRSSRUWXQLWLHVZKLFKZLOOEHGHVFULEHGLQPRUH
GHWDLOEHORZ
 $&7LVDSURJUDPFRQVLVWHGRIWKHIROORZLQJPDMRUVXESURJUDPV
 WKHIXQFWLRQDOWHVWLQJRIFRQQHFWHGPRGXOHV
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 WKHDFTXLVLWLRQRIH[SHULPHQWDOGDWDIURPWKHGHWHFWRUVDQGWKHLUEXIIHULQJLQ*6(DQGUHFRUGLQJWRWKHILOH
 WKHRQOLQHDQGRIIOLQHGDWDYLVXDOL]DWLRQPRGXOHVGHVLJQHGWRFROOHFWWKHGDWDIURPWKHIDVWVFLQWLOODWLRQGHWHFWRUV
3.2 Description of the software package
7KH VXESURJUDPRI IXQFWLRQDO WHVWLQJ DOORZVXV WR GHILQH WKH W\SHVRI FRQQHFWHGPRGXOHV $'&RU4'& WR
SUHSDUHPRGXOHVIRUXVHFROOHFWDQGFRQWUROWKHJHQHUDWLRQRIGDWDIRUPDWV
3UHOLPLQDU\DOOWKH90(EORFNVDFFRUGLQJWRWKHLQVWUXFWLRQZHUHFKHFNHGIRUVHUYLFHDELOLW\E\90()LUPZDUH
&$(1 caenvmedemo SURJUDP >@ $OO EORFNV PXVW FRUUHFWO\ LGHQWLI\ DQG GLVSOD\ WKH FRUUHFW YHUVLRQ RI WKHLU
ILUPZDUH³5HDG´DQG³:ULWH´FRPPDQGVPXVWDOVRUXQFRUUHFWO\
:H GHYHORSHG WKH DOJRULWKP DQG GDWD FROOHFWLRQ SURJUDP 7KLV SURJUDP LQFOXGHV VXESURJUDP IRU IXQFWLRQDO
WHVWLQJ7KLVDOORZVWKHXVHUILUVWWRFKHFNWKHDYDLODELOLW\RIWKHVHOHFWHGEORFNVWRKROGWKHWULDOUHDGZULWHF\FOHV
DQGSRVLWLYHUHVXOWVWRVWDUWFROOHFWLQJGDWD7KHSURJUDPFROOHFWVWKHGDWDIURPWKHVHOHFWHGEORFNVDQGZULWHVWKHPWR
DILOHRQ*6(3&
7KHSURJUDPRIGDWDFROOHFWLRQKDVJRWWKHQHZRSSRUWXQLWLHV
 7KHDELOLW\WRVHOHFWWKHQDPHRIWKHILOHWKDWZLOOVWRUHWKHFROOHFWHGGDWD
 7KHDELOLW\WRDGGQHZGDWDWRWKHHQGRIWKHILOHLIWKHILOHLVQRWHPSW\
 7KHDELOLW\WRGHFLGHZKLFKXQLWVZLOOFDUU\RXWGDWDFROOHFWLRQ
 7KHDELOLW\WRVSHFLI\EORFNDGGUHVVHVDQGQDPHRIWKHEORFNPDQXDOO\
 7KHDELOLW\WRFKHFNWKHWULJJHUVLJQDODXWRPDWLFDOO\DQGWKHDELOLW\WRFROOHFWGDWDRQO\ZKHQWKHUHLVDQDFWLYH
WULJJHUVLJQDOIURPWKHWULJJHUXQLW
 7KHDELOLW\WRFROOHFWWKHGDWDZLWKRXWFKHFNLQJWKHWULJJHUVLJQDO
7R WHVW WKH PRGHOV RI GHWHFWRUV WKH YLVXDOL]DWLRQ SURJUDP IRU WKH LQIRUPDWLRQ FROOHFWLRQ WKURXJK WKH 90(
LQWHUIDFHKDVEHHQGHYHORSHG7KHSURJUDPLVZULWWHQIRU/LQX[GHYHORSPHQWHQYLURQPHQWXVLQJQt CreatorKDYLQJ
DIOH[LEOHJUDSKLFDOLQWHUIDFHEXLOGHUFRPSLOHDQGGHEXJSURJUDPV
9LVXDOL]DWLRQRIWKHDPSOLWXGHVSHFWUXPLVSURGXFHGLQWKHIRUPRIDKLVWRJUDPWKHFKDQQHOQXPEHUWKHQXPEHU
RIHYHQWVLQWKHFKDQQHOZLWKWKHDELOLW\WRFKDQJHWKHVFDOHLIQHHGHG
7KHSURJUDPDOORZVWRYLVXDOL]HFROOHFWHGGDWDLQRQOLQHPRGHDQGVDYHWKHILOHRQDSK\VLFDOGHYLFHFRQQHFWHG
WRDFRPSXWHUIRUIXUWKHURIIOLQHYLVXDOL]DWLRQ



)LJ0DLQZLQGRZRIWKHYLVXDOL]DWLRQSURJUDP

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'DWDYLVXDOL]DWLRQLVSHUIRUPHGLQWZRPRGHV
 ([SHFWDWLRQVRI WKH VLWXDWLRQZKHQ WKHEXIIHU LV IXOO LHDIWHU WKHSULRUDFFXPXODWLRQ EXIIHULQJRI UHJLVWHUHG
HYHQWVGDWDLVXVHGDWORZUDWHHYHQWV
 ([SHFWDWLRQVIRUDFXUUHQWHYHQWDUHXVHGDWKLJKUDWHHYHQWV
7KH SURJUDP DOVR OHWV \RX WR VDYH DGGUHVVHV DQG FRQILJXUDWLRQ PRGXOHV WR DFFHVV WKH PRGXOHV ZLWKRXW WKH
QHFHVVLW\WRHQWHUPDQXDOO\DQDGGUHVVDQGVHWWLQJVDWWKHEHJLQQLQJRIWKHQH[WVHVVLRQRIWKHH[SHULPHQW
7KH PDLQ SURJUDP ZLQGRZ RI GDWD YLVXDOL]DWLRQ LV VKRZQ LQ )LJXUH  7KLV ILJXUH VKRZV WKH ILHOG RI GDWD
YLVXDOL]DWLRQLQWKHIRUPRIWKHVSHFWUXP7KHULJKWKDQGVLGHPHQXDOORZVWRFRQILJXUHWKHIXQFWLRQDOEORFNV
7KHSURJUDPSURYLGHVWKHLGHQWLILFDWLRQLQLWLDOL]DWLRQDQGFRQQHFWLRQWRDOO$'&DQG4'&XQLWVIRXQGHGLQWKH
WUDFN 7KLV RSWLRQ JLYHV VRPH WLPH WR FKHFN WKH FRUUHFW EORFN XQLW FRQQHFWLRQV WR WKH FUDWH DQG VLPSOLI\ WKH
SURFHGXUHIRUFRQQHFWLQJWKHPDLQ3&WRWKHEORFNXQLWV
7KHSURJUDPDOORZVWRVWRUHGDWDLQGLIIHUHQWPRGHVIRUPDWVDOVRQDPHO\
 &$(1IRUPDWGDWDEORFNZRUGVIRUELWVHDFK+HDGHUIRUPDWLVDOZD\VWKH³+HDGHUZRUG´WKHODVWZRUG
LVWKH³(QGRIEORFN´ZRUG%DVHEORFNRIZRUGVDOORZVWRWDNHWKHGDWDIRUHDFKFKDQQHODQGUDQJHRIFROOHFWHG
GDWD
 +LVWRJUDPIRUPDWLHILOHVLQFOXGHVWZRFROXPQVFKDQQHODQGDPRXQWRIHYHQWRIWKLVFKDQQHO
 ,PDJHIRUPDWSQJ
7KH RQOLQH YLVXDOL]DWLRQ PRGH RFFXUV GXULQJ WKH GDWD FROOHFWLRQ SURFHVV DQG WKH H[SHULPHQWDO GDWD DUH
GLVSOD\HGRQWKHVFUHHQDQGVDYHGWRDILOHIRUWHPSRUDU\VWRUDJH7KHVHRSHUDWLRQVHQVXUHDGDWDLQWHJULW\HYHQLID
PDOIXQFWLRQRIWKHVRIWZDUHSDUWLVH[LVWHG
&RQFOXVLRQ
$VDUHVXOWZHGHYHORSHGWKHEDVHVRIWZDUHV\VWHPIRUGDWDFROOHFWLRQIURPWKHIDVW6'6EDVHGRQWKH90(
VWDQGDUGPRGXODU HTXLSPHQW LQFOXGLQJ WKH VRIWZDUH IXQFWLRQDO WHVWLQJ GDWD FROOHFWLRQ VRIWZDUH DQG RSHQ VRXUFH
YLVXDOL]DWLRQ VRIWZDUH DOVR7KH WHVWLQJRI WKHGHYHORSHG VRIWZDUHSURYLGHG WKHH[SHULPHQWDO GDWD FRQILUPLQJ WKH
FRUUHFWQHVV RI WKH FKRLFH RI WHFKQRORJLFDO FRPSRQHQWV IRU WKH JDPPDWHOHVFRSH IDVW VFLQWLOODWRU GHWHFWRUV V\VWHP
EDVHGRQ%LFURQSODVWLFVPDGHE\%LFURQ&RUSRUDWLRQ
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